Figure S1. Fusion protein functionality, expression levels and localization dynamics (related to Figures 1 and 2).
(A-C) Complementation analysis. In each panel, the rescued mutant (right) did not differ from the wild type Columbia control (left). PCR analysis (see Supplemental Experimental Procedures) was used to detect the presence of the GFP fusions and to assess the genotype of the plants (presence or absence of T-DNA insertion).
(A) club-2/club-2 hemizygous for P UBQ ::CLUB-GFP (B) trs120-4/trs120-4 hemizygous for P UBQ ::TRS120-GFP (C) trs120-4/trs120-4 hemizygous for P TRS120 ::TRS120-GFP (D-K) The effect of fusion protein expression levels on localization dynamics. Confocal settings and image processing were the same for D, F and J, such that the fluorescence intensity can be compared between the lines. See Movies S1-S3 for localization dynamics.
(D, E ) TRS120-GFP fusions (see Movie S1). (D) P TRS120 ::TRS120-GFP (left) and P UBQ ::TRS120-GFP (right). (E) The circa three-fold difference in TRS120-GFP fusion protein expression levels had no reproducible effect on localization dynamics throughout cytokinesis. Blue: Endogenous promoter. Red: Ubiquitin promoter. (F, G) EXO84b-GFP fusions (see Movie S2). (F) P EXO84b ::EXO84b-GFP (left) and P 35S :: EXO84b -GFP (Fendrych et al., 2010; right) . (G) The circa two-fold difference in EXO84b-GFP fusion protein expression levels had no reproducible effect on localization dynamics throughout cytokinesis. Blue: Endogenous promoter. Red: P35S promoter. (H) Western blots with antibodies against GFP, EXO84b and alpha tubulin as a loading control. The P EXO84b ::EXO84b-GFP fusion protein (red arrowhead) is clearly visible with the GFP antibody but not detected with the anti-EXO84b antibody at exposure levels that readily detect the endogenous protein (black arrow) in the same sample. Thus, the GFP fusion protein expression levels were considerably weaker than the endogenous protein, which is consistent with its low fluorescence intensity. (I) A diffuse cloud is seen throughout the cell plate biogenesis (top panel) and expansion stages (middle and lower panels), and with both promoters. P EXO84b ::EXO84b-GFP (top and middle) and P 35S ::EXO84b-GFP (bottom). The plates shown in the middle and bottom panels are almost fully expanded, just prior to insertion. Time lapses of GFP fusions with mCherry-TUA5 are shown, with minutes indicated in the rightmost panel.
(A,B) TRAPPII gene fusions imaged with a CSLM. Arrowheads point to the leading edge of the cell plate, where P UBQ ::CLUB-GFP (A) and P UBQ ::TRS120-GFP (B) have relocated at the ring-shaped phragmoplast stage. Note that the TRS120-GFP signal is sharper and brighter than that of CLUB-GFP. The 0 min time point corresponds to cell plate initiation.
(C) P EXO84b ::EXO84b-GFP imaged with a spinning disk confocal microscope. Z stack projections are shown. Arrowhead in the second panel (at 24 min) points to the insertion site in the lateral walls. The line graphs represent the relative signal intensity. The arrow points to the division plane (DP). PM: plasma membrane. Note the dip at the division plane at 24 minutes, suggesting that EXO84b-GFP is sorted away from the cell plate at this time point (red arrow). Clear peaks at the division plane can be seen at the onset of cytokinesis (0 min) and at the cross wall at the end of cytokinesis (48 min). Bars = 5 µm. Table S1 . Analysis of CLUB-GFP and TRS120-GFP immunoprecipitates via mass spectrometry (Related to Figure 6 ). Shown proteins correspond to subunits of the TRAPPII and exocyst complexes. The data are based on three biological replicates. AGI: Arabidopsis genome initiative accessions (www.arabidopsis.org). a: The log2 intensity ratio for each protein was calculated from its signal intensity in the experiment divided by its intensity in the control. Note that the log2 ratios for the exocyst subunits are comparable to those of the TRAPPII subunits, supporting their identification as a complex. b: P values (< 0.02) were calculated using the t-test (two-sided). This table lists only TRAPPII and exocyst components detected in the IPs. For a graphical representation of all the co-purified proteins, see Figures 6 and S6.
Movie legends
Movie S1. P TRS120 ::TRS120-GFP and P UBQ ::TRS120-GFP localization dynamics throughout cytokinesis (related to Figures 1, 2 , 3, S1 and S2).
Movie S2. P EXO84b ::EXO84b-GFP and P 35S ::EXO84b-GFP localization dynamics throughout cytokinesis (related to Figures 1, 2 
Molecular techniques
Standard molecular techniques were used for subcloning (Sambrook at al., 1989) . DNA was isolated from rosette leaves or influorescences of soil-grown plants. CTAB minipreps were prepared as described by Assaad et al. (2001) . PCR analysis was carried out with GoTaq (Promega) for standard purposes or with high fidelity PfuUltra II fusion HS DNA polymerase for gene fusions (Agilent Technology inc., Santa Clara, USA). Restriction enzymes were from Promega, NEB or Fermentas. All constructs were introduced into Agrobacterium tumefaciens strain GV3101 (Koncz and Shell, 1986 ) and plants were transformed using the simplified floral-dip method as described in Clough and Bent (1998 P UBQ ::TRS120-GFP and P UBQ ::TRS130/CLUB-GFP gene fusions were constructed by inserting the TRS120 and TRS130/CLUB genomic sequences in the modified binary vector pCAMBIA2300-GFP. P TRS120 ::TRS120-GFP was constructed by replacing the UBQ promoter in P UBQ ::TRS120-GFP with 1kb of endogenous genomic DNA upstream of the AtTRS120 coding sequence. P UBQ ::TRS120-mCherry was constructed by replacing GFP with mCherry in P UBQ ::TRS120-GFP. P TRS120 ::TRS120-HA was constructed via the Gateway system (Invitrogen) in the pEarleyGate 301 vector (ABRC). * In the forward primer for P UBQ ::TRS120-GFP, GAC was replaced by GTC to optimize restriction enzyme sites for subcloning.
Yeast two hybrid analysis
Yeast two-hybrid analysis was performed as described (Hála et al.2010) . The Matchmaker GAL4 Two-Hybrid System 3 (Clontech) was used according to the manufacturer's instructions. EXO70H7 coding sequences were cloned into pGADT7 and pGBKT7 using genomic DNA as a template, as this is a single exon gene. (Bhalerao et al. 1999) Genotyping and complementation analysis All mutant lines were seedling lethal and therefore generated as hemizygotes.
Genotyping was carried out with the primers described in the table below. Surface sterilization and growth media were as described by Assaad et al. (1996) . For complementation analysis, hemizygous lines were transformed. Because the gene fusions carried full-length genomic sequences, the transgenic lines were selfed over three generations. Mutants rescued by the gene fusion construct segregated roughly 50% cytokinesis-defective mutant seedlings and 100% of their progeny carried both the T-DNA insertion and the gene fusion construct. *The primers markeded by an asterisks were used together with the T-DNA left border LB primer to amplify the DNA insertion and flanking genomic sequences, as described at http://signal.salk.edu. Annealing times were 30 sec for all primer pairs. T-DNA primers were: LBa1: TGGTTCACGTAGTGGGCCATCG; Lb3: TAGCATCTGAATTTCATAACCAATCTCGA TACAC and a: GFP-reverse primer: 5'-GGCATGGCGGACTTGAAGA-3'.
Confocal microscopy and image analysis
Spinning disk confocal micrscopy was carried out according to Sampathkumar et al., 2011 ; briefly, roots were imaged on a confocal microscope equipped with a CSU-X1 Yokogawa spinning disc head fitted to a Nikon Ti-E inverted microscope, a CFI APO TIRF 100x N.A. 1.49 oil immersion objective, an evolve charge-coupled device camera (Photometrics Technology), and a 1.2x lens between the spinning disc and camera. For CSLM, images were acquired with the Fluoview 1000 acquisition software (Olympus). Due to weak fluorescence and extensive photobleaching of the samples, time lapses were taken at four minute intervals. For the time lapse movies, however, we used an Olympus Fluorview 1000 equipped with a high sensitivity detector unit with two gallium arsenide phosphide photomultipliers. This enabled us to carry out extended time lapses at one minute intervals.
Antibody stains
Root tips were fixed in paraformaldehyde, permeablized and stained according to Völker et al., 2001 . For a survey of cell wall polysaccharides in wild-type and mutant root tips, and in addition to JIM7 and LM14, the following antibodies were used: CCRC-M1, CCRC-M2 and CCRC-M7 ( 
Cell fractionation
The cell fractionation protocol was according to Isono and Schwechheimer (2010) . Briefly, 1 g of frozen in liquid nitrogen plant tissue was homogenized (1 min, 1600U/min) on an ice-filled cooling jacket in 6 ml of ice-cold protein extraction buffer (50 mM TrisHCl pH 7.5, 100mM NaCl, 10% glycerol (w/v) supplemented with 1x protease inhibitor cocktail (S8830, Sigma Aldrich), MG132 (C2211, Sigma Aldrich) and 1mM PMSF. Samples were allowed to cool for 30 s on ice between homogenization cycles (Isono and Schwechheimer, 2010) . The crude lysate was centrifuged at 8000 x g, 4˚C for 15 minutes to obtain cell associated membrane fraction (P8K). The supernatant (S8K) was subsequently spinned down at 100 000 x g 4˚C for 1 hour to obtain P100K containing membrane fraction and S100K containing soluble proteins.
Western Blot Analysis
Standard Western blot analysis was performed according to Sambrook at al. (1989) . 8 % SDS-PAGE gels were blotted onto PVDF Immobilon-P membranes (Millipore). Polyclonal mouse anti-EXO84b was raised against the full length protein, and polyclonal rabbit anti-EXO70A1 was raised against C-terminal 250 amino acids (Appronex, Czech Republic). Primary antibodies were used at the following concentrations: polyclonal anti-GFP, 1:2000 (A11122, Invitrogen); polyclonal mouse anti-SEC6, 1:1000 (Hala et al., 2008) ; polyclonal rabbit anti-EXO70 A1, 1:4000 and polyclonal mouse anti-EXO84b, 1:2000. As secondary antibodies, we used either anti-rabbit or anti-mouse Horseradish peroxidase-conjugated antibodies (Pierce, Thermo Scientific) or anti-HA-Peroxidase (3F10), 1:1000 (Roche) together with the SuperSignal West FemtoMaxiumum Sensitivity Substrate (Pierce, Thermo Scientific).
Electron Microscopy
Following high-pressure freezing and freeze substitution, infiltration was carried out as described by Assaad et al., 1996 . Infiltrated samples were embedded in Spurr, and ultrathin sections were cut with a diamond knife and mounted onto collodion coated copper grids. The sections were post-stained with aqueous lead citrate (100 mM, pH 13.0). The FIB serial sectioning was performed by a Zeiss-Auriga workstation. The resin block was trimmed with a pyramitome (LKB) with glass knives so that vertical faces allowed lateral milling of the cells by the FIB. Tomographic datasets were obtained using the ''slice and view'' technique using a Zeiss Auriga 60 dual beam instrument (Carl Zeiss Microscopy, Oberkochen, Germany). For slicing with the focused ion beam, the conditions were as follows: 2 nA milling current of the Ga-emitter; with each step 30 to 60 nm of the Epon was removed with the FIB. SEM images were recorded with an aperture of 60 µm in the high current mode at 1.5 kV of the in-lens EsB detector with the EsB grid set to 1,350 -1,400 V. Line averaging 4 was performed. The pixel size was 30 x 30 nm. The pixel dimensions of a recorded image were 2,048 x 1,536 pixel. The time to acquire one frame was 90 s. The slice and view process was repeated 130 to 1350 times to obtain the datasets. The contrast of the images was inversed, so that they appeared like a conventional bright field TEM image.
LC-MS/MS analysis
The rationale for the proteomics approach is described by Cox and Mann (2008) . NanoflowLc-MS/MS was performed by coupling an EksigentnanoLC-Ultra 1D+ (Eksigent, Dublin, CA) to a Velos-LTQ-Orbitrap (Thermo Scientific, Bremen, Germany). Peptides were first delivered to a trap column (100 µm inner diameter (i.d.) x 2 cm, packed with 5 µm C18 resin, Reprosil PUR AQ, Dr. Maisch, Ammerbuch, Germany) at a flow rate of 5 µl/min in 100% solvent A (0.1% FA in HPLC grade water). After 10 min of loading and washing, peptides were transferred to an analytical column (75 µm i.d. x 40 cm C18 column Reprosil GOLD, 3 µm, Dr. Maisch, Ammerbuch, Germany) and separated using a 210 min gradient from 4% to 32% solvent B (0.1% FA in acetonitrile) at 300 nL/min flowrate. Data acquisition occurred in data dependent mode, automatically switching between MS and MS 2 . Full scan MS spectra were acquired in the Orbitrap at 30,000 resolution. Tandem mass spectra were generated for up to 10 peptide precursors by using higher energy collisional dissociation (HCD) and analyzed in the Orbitrap.
Peptide and Protein Identification/ Data analysis
Raw MS files were loaded into the MaxQuant software (version 1.3.0.3) and searched against an Arabidopsis thaliana RefSeq database (003702_RefSeq.fasta) using carbamidomethyl cysteine as fixed modification, oxidation of Methionin and acetylation of protein N-terminus as variable modifications. Trypsin was specified as proteolytic enzyme and up to 2 missed cleavages were allowed. Mass tolerance of precursor ion was set to 6 ppm and for fragment ions to 20 ppm. Protein identifications were filtered to 0.01% peptide and false discovery rates. Label free quantification and match between runs was enabled, using a retention time window of 2 min. For data evaluation, Max Quant data were loaded into Perseus Software (1.4.0.11) and filtered for reverse identifications (false positives) and contaminants. Intensity values were used to calculate protein ratios between sample and control experiment. Proteins that were included in the final data set were present in all three biological replicates and satisfied the stringent criteria of being represented by a minimum of five unique peptides. P-values (cutoff at < 0.02) were calculated for all proteins over three biological replicates using a two-tailed Student's t-test.
